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Abstract

Few studies have examined HIV testing among people who inject drugs (PWID) during the COVID-19 pandemic. This
study examines factors associated with PWID who have been recently (past six months) tested for HIV during the
COVID-19 pandemic. PWID were recruited between August 2020 and January 2021 from 22 drug treatment and harm
reduction programs in nine states and the District of Columbia. We used logistic regression to identify correlates of recent
HIV testing among PWID (n=289). Most (52.9%) PWID reported having been recently tested for HIV. Factors associ-
ated with recent HIV testing included: having attended college [adjusted odds ratio (aOR) 2.32, 95% confidence interval
(95% CI) 1.32-4.10], weekly hunger (aOR 2.08, 95% CI 1.20-3.60), crystal methamphetamine injection (aOR 2.04, 95%
CI 1.05-3.97), and non-metropolitan residence (aOR 0.33, 95% CI 0.13, 0.88). Findings suggest HIV testing initiatives
should be expanded during times of crisis, such as global pandemics.
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Introduction

In the United States (US), HIV diagnoses linked to injec-
tion drug use (IDU) increased from 2015 to 2019 [1]. There
have also been multiple IDU-associated HIV outbreaks in
recent years and people who inject drugs (PWID) accounted
for 10% of new HIV diagnoses in the US in 2018, under-
scoring the need for expanding access to comprehensive
HIV prevention services [1-6]. Risks for HIV acquisition
among PWID extend beyond individual-level risk behav-
iors (e.g., syringe sharing); for instance, many PWID have
limited access to comprehensive syringe services programs
(SSPs) and medications for opioid use disorder [7]. The
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stigmatization of substance use may also deter help-seeking
behaviors among PWID [8—10].

Throughout the world, the COVID-19 pandemic affected
every aspect of public health, including the delivery of HIV
prevention services [11-14]. For example, lockdowns and
social distancing practices increased risk for IDU-associated
HIV transmission due to reductions in SSP utilization, ster-
ile syringe coverage, and HIV testing [14—18]. Many SSPs
were also short-staffed during the COVID-19 pandemic and
experienced delays in funding and loss of funding opportu-
nities [19]. A study conducted among PWID in New York
(US) during COVID-19 also found higher levels of mental
health issues, syringe reuse, and alcohol consumption, as
well as reduced buprenorphine utilization, as compared to
PWID sampled before the pandemic [15]. Recent analyses
similarly found that the COVID-19 pandemic disrupted an
increasing trend in preexposure prophylaxis (PrEP) pre-
scriptions for HIV prevention in the US [20].

Given that nearly 40% of new HIV infections are trans-
mitted by persons unaware of their infection, routine HIV
testing is vital to ensuring the public health of vulnerable
populations [21]. The Centers for Disease Control and Pre-
vention (CDC) recommends that everyone between the


http://orcid.org/0000-0002-0540-3824
http://crossmark.crossref.org/dialog/?doi=10.1007/s10461-022-03899-9&domain=pdf&date_stamp=2022-11-2

AIDS and Behavior (2023) 27:1674-1681

1675

ages of 13 and 64 be tested for HIV at least once; how-
ever, persons at higher risk, including PWID who recently
shared injection equipment, should be tested at least once
per year [22]. Despite this recommendation, existing litera-
ture demonstrates that PWID experience substantial barri-
ers to HIV testing, such as: missed opportunities for testing
during healthcare encounters, not knowing where to get
tested, concern persons may be identified as PWID at the
testing site, and stigma [5, 23, 24]. Barriers to routine HIV
testing among PWID may result in delayed diagnosis, and
by extension, lead to suboptimal health outcomes [25-28].
Existing research that examines HIV testing among PWID
is informative, but primarily reflect studies conducted pre-
ceding the COVID-19 pandemic. Little work has compre-
hensively examined HIV testing among PWID during the
COVID-19 pandemic. Among the literature that exists,
Mistler et al. (2021), for example, found that no changes in
access to HIV testing occurred during the pandemic among
opioid-dependent individuals enrolled in medication for
opioid use disorder treatment [29]. In contrast, a survey of
syringe services programs in the US found that HIV test-
ing diminished during the pandemic [18]. This study exam-
ines factors associated with having been recently tested for
HIV among PWID residing in nine states and the District of
Columbia from late 2020 to early 2021.

Methods
Study Context, Design, and Recruitment

Study participants were recruited between August 2020 and
January 2021 from 22 drug treatment and harm reduction
programs. Programs were primarily recruited from states
participating in the Bloomberg Opioid Initiative, a campaign
supported by Bloomberg Philanthropies to reduce overdose
rates. Programs were geographically diverse, reflecting 9
states (Maine, Maryland, Michigan, New Jersey, New Mex-
ico, New York, Pennsylvania, Tennessee, and West Virginia)
and the District of Columbia [30]. Program staff distributed
recruitment cards to clients. The recruitment cards included
the study logo, a study phone number, study business hours,
and a unique study identifier (used to reduce duplicate and
non-client participation). Interested individuals called the
study phone number listed on the recruitment cards to be
screened for eligibility. Eligibile participants were at least
18 years old, currently a client of a participating organiza-
tion, able to provide informed consent, and able to provide a
valid, unused unique study identifier (from the recruitment
card). Eligible participants then completed the survey via
telephone, which took approximately one hour to complete.
Participants received a $40 incentive payment, which was

either mailed to an address of their choice or transmitted
through the Venmo app. A total of 587 interviews were
completed. Given our interest in HIV testing among PWID,
we restricted the analytic sample for this analysis to par-
ticipants who had injected drugs in the past 6 months and
who reported both the recency of their last HIV test and not
having HIV (n=289). This research was approved by the
Johns Hopkins School of Public Health Institutional Review
Board.

Measures

HIV Testing in the Past 6 Months. The main outcome
of interest was HIV testing in the past 6 months. Partici-
pants were asked when they had last been tested for HIV.
Response options included never, in the past 3 months,
4-6 months ago, 7-12 months ago, and more than a year
ago. From these responses, we created a binary indicator
for being tested in the past 6 months. A 6-month timeframe
was selected to best approximate HIV testing during the
COVID-19 pandemic given the study recruitment timing.
Further, more frequent HIV testing is recommended for per-
sons at increased risk of disease acquisition [22].

Sociodemographic Characteristics. For demographic
characteristics, participants reported their age (in years),
gender, if they were single (versus in a relationship or mar-
ried/separated), and their education (less than high school,
high school diploma or equivalent, or some college or
more). Participants reported their race and ethnicity; given
sample size constraints, we combined and dichotomized
these measures to non-Hispanic White and racial/ethnic
minority. Participants also reported their sexual orientation,
which we dichotomized to heterosexual and sexual minority
(e.g., gay, lesbian, bisexual). Participants reported several
measures of socioeconomic status, including: employment
status (full-time, part-time, or not working), if they were
currently homeless (yes/no), if they experienced hunger at
least once a week since the COVID-19 pandemic (yes/no),
and if they traded sex for drugs or money since the pan-
demic started (yes/no). Participants also reported which
county they lived in. We then coded the counties with their
associated National Center for Health Statistics Rural Clas-
sification Scheme (codes range from 1— large central metro
to 6 —non-core). We trichotomized the resulting county des-
ignations: large metropolitan (codes 1 and 2), small metro-
politan (codes 3 and 4), and non-metropolitan (codes 5 and
6).

Injection Drug Use in the Past 6 Months. Participants
reported when they last injected each of 11 drugs/combina-
tions of drugs in the past six months, including: cocaine, her-
oin, fentanyl, heroin and fentanyl simultaneously, speedball
(cocaine and heroin simultaneously), methamphetamine,
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methamphetamine and heroin simultaneously, prescrip-
tion opioids, tranquilizers, buprenorphine, and suboxone.
Answer options for recency of injection drug use ranged
from less than a week ago to never. From these data, we cre-
ated binary indicators of whether participants reported hav-
ing injected each drug in the past six months. Participants
also reported the number of times they injected per day in
the past month. Participants also reported whether they had
engaged in receptive and distributive injection equipment
sharing in the past six months as well as the number of peo-
ple they use drugs with (none, one, two, three or more).

Service Utilization. Participants reported whether they
had acquired sterile syringes from a syringe services pro-
gram in the past month (yes/no). We also included two
binary measures of drug treatment participation in this
analysis. We created an indicator for any treatment for drug
use in the past month. We then created a second indicator
for if the participant reported receiving medication for opi-
oid use disorder (MOUD; buprenorphine, methadone, or
naltrexone).

Analysis

We first estimated the prevalence of being tested for HIV in
the past 6 months in our sample. We then used Chi Square
tests to assess relationships between each variable and HIV
testing. Based on these results, we considered all variables
associated with HIV testing at the p<0.2 level for inclusion
in multivariable logistic regression analyses. We excluded
two injection drug use variables from the multivariable
models due to small cell sizes (tranquilizer and suboxone
injection). Standard errors were clustered by the venues par-
ticipants were recruited from in the multivariable logistic
regression model. Statistical analyses were performed using
Stata 17 (StataCorp, College Station, TX).

Results

On average, participants were 39.9 years old and approxi-
mately half identified as men (Table 1). Most (61.8%)
identified as non-Hispanic, White and reported not being
employed (85.1%). Less than half reported: being single
(46.9%), having completed high school (46.7%), and resid-
ing in a large metropolitan area (40.4%). Approximately one
in four (27.0%) reported being homeless and nearly one in
three (32.9%) reported weekly hunger. Regarding recent
injection drug use, heroin was most commonly reported
(83.3%), followed by heroin and fentanyl together (61.9%),
fentanyl alone (46.7%), and crystal methamphetamine
(43.1%).

@ Springer

Most (52.9%) PWID reported having been tested for
HIV in the past six months. Compared to PWID who had
not been tested for HIV in the past six months (Table 1),
those who had were significantly (p<0.05) more likely
to report being non-Hispanic White (69.1% vs. 53.7%),
experience weekly hunger (41.2% and 23.5%), and having
attended college (36.0% vs. 19.9%). Regarding substance
use behaviors, PWID who had been tested for HIV in the
past six months were more likely than those who had not
been tested to report recent crystal methamphetamine injec-
tion (49.7% and 35.6%) and less likely to report suboxone
injection (5.9% vs. 13.3%). As shown in Table 2, factors
associated with greater odds of being tested for HIV in the
past months included: having attended college [adjusted
odds ratio (aOR) 2.32, 95% confidence interval (95% CI)
1.32-4.10], reporting weekly hunger (aOR 2.08, 95% CI
1.20-3.60), and recent crystal methamphetamine injection
(aOR 2.04, 95% CI 1.05-3.97). As compared to residing in
a large metropolitan area, living in a non-metropolitan area
was associated with decreased odds of having been recently
tested for HIV (aOR 0.33, 95% CI10.13, 0.88).

Discussion

This study examines factors associated with recent HIV test-
ing among a geographically diverse sample of PWID during
the early months of the COVID-19 pandemic. Slightly more
than half of our sample reported having been tested for HIV
in the past six months. The prevalence of recent HIV test-
ing among PWID in our sample underscores the importance
of ensuring HIV prevention services are maintained during
crises. Research has shown that the COVID-19 pandemic
precipitated several consequences (i.e., diminished access
to SSPs, sterile injection equipment, PrEP, MOUDs, other
essential health and human services) that may increase risks
for IDU-associated HIV outbreaks [11-18, 30]. Expand-
ing access to low-threshold (i.e., minimal requirements and
barriers for persons to access services) and evidence-based
HIV prevention services among PWID populations should
be a public health priority in communities throughout the
world as diagnosing incident HIV infections is a critical step
for interrupting cycles of disease transmission.

Our finding that residing in a non-metropolitan area was
associated with lower odds of recent HIV testing aligns with
existing research that describes how rural areas may present
challenges for accessing HIV prevention services among
PWID [7, 23, 31-35]. HIV testing services may be offered
at several venues that serve PWID populations, including
SSPs, drug treatment programs, homeless shelters, and in
healthcare settings. However, many rural communities have
limited access to these essential health and social services.
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Table 1 Correlates of HIV testing among PWID in the past 6 months
Total Tested for HIV in Past 6 months
No Yes t/Chi2, p
N=289 136 (47.1) 153 (52.9) --

Sociodemographic Characteristics
Age, M (SD) 399 (11.1) 40.5 (11.9) 39.3(10.4) 0.89,0.373
Gender

Man 143 (49.5) 71(52.2) 72 (47.1) 0.76, 0.382

Woman 146 (50.5) 65 (47.8) 81(52.9)
Sexual Minority

No 246 (85.1) 117 (86.0) 129 (84.3) 0.17,0.682

Yes 43 (14.9) 19 (14.0) 24 (15.7)
Race and Ethnicity

Non-Hispanic, White 178 (61.8) 73 (53.7) 105 (69.1) 7.21, 0.007

Racial/Ethnic Minority 110 38.2) 63 (46.3) 47 (30.9)
Relationship Status

Single 135 (46.9) 62 (45.9) 73 (47.7) 0.41, 0.815

In a relationship 104 (36.1) 48 (35.6) 56 (36.6)

Married or separated 49 (17.0) 25 (18.5) 24 (15.7)
Education

<High school 72 (24.9) 40 (29.4) 32(20.9) 0.55, 0.008

High school or equivalent 135 (46.7) 69 (50.7) 66 (43.1)

Some college or more 82 (28.4) 27 (19.9) 55(36.0)
Employment

Full time 16 (5.5) 6(4.4) 10 (6.5) 0.84, 0.658

Part time 27(9.3) 14 (10.3) 13 (8.5)

Not working 246 (85.1) 116 (85.3) 130 (85.0)
Homeless 78 (27.0) 38(27.9) 40 (26.1) 0.12,0.731
Weekly Hunger 95(32.9) 32 (23.5) 63 (41.2) 10.16, < 0.001
Sex work 28 (9.7) 11 (8.1) 17 (11.1) 0.75, 0.386
Self-rated Health

Excellent/very good 70 (24.2) 31(22.8) 39 (25.5) 1.15,0.563

Good 101 (35.0) 45 (33.1) 56 (36.6)

Fair/Poor 118 (40.8) 60 (44.1) 58 (37.9)
Urbanicity

Large Metropolitan 116 (40.4) 50 (37.0) 66 (43.4) 20.10, < 0.001

Small Metropolitan 108 (37.6) 40 (29.6) 68 (44.7)

Non-Metropolitan 63 (22.0) 45 (33.3) 18 (11.8)
Past 6-month Injection Drug Use
Cocaine 68 (23.5) 38(27.9) 30 (19.6) 2.78, 0.096
Heroin 240 (83.3) 113 (83.1) 127 (83.6) 0.01,0.916
Fentanyl 135 (46.7) 58 (42.6) 77 (50.3) 1.71,0.192
Heroin & Fentanyl 179 (61.9) 80 (58.8) 99 (64.7) 1.06, 0.304
Speedball 59 (20.4) 29 (21.3) 30 (19.6) 0.13,0.718
Methamphetamine 124 (43.1) 48 (35.6) 76 (49.7) 5.83, 0.016
Methamphetamine & Heroin 84 (29.1) 35(25.7) 49 (32.0) 1.38, 0.240
Prescription Opioids 36 (12.5) 16 (11.8) 20 (13.1) 0.11,0.737
Tranquilizers 19 (6.6) 6(4.4) 13 (8.5) 1.91,0.167
Buprenorphine 18 (6.2) 11 (8.1) 7 (4.6) 1.52,0.217
Suboxone 27(9.4) 18 (13.3) 9(5.9) 4.69, 0.030
Past Month Injection-Related Behaviors
Receptive Equipment Sharing 64 (26.1) 33 (28.7) 31(23.8) 0.74, 0.389
Distributive Equipment Sharing 73 (29.8) 31(27.0) 42 (32.3) 0.84,0.361
Accessed a Syringe Services Program 207 (85.2) 98 (85.2) 109 (85.2) 0.00, 0.989
Number of Daily Injections, M (SD) 4.5 (3.8) 4.3 (3.6) 4.7 (4.0) -0.72, 0.472

Number of People Used Drugs With
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Table 1 (continued)

Total Tested for HIV in Past 6 months
No Yes t/Chi2, p
N=289 136 (47.1) 153 (52.9) --
0 86 (32.1) 35(27.1) 51 (36.7) 3.45,0.327
1 54 (20.2) 28 (21.7) 26 (18.7)
2 50 (18.7) 28 (21.7) 22 (15.8)
3+ 78 (29.1) 38(29.5) 40 (28.8)
Drug Use Changes During COVID
Change in Wanting Drugs
Less 54 (20.5) 28 (23.1) 26 (18.2) 1.43, 0.489
Same 65 (24.6) 31 (25.6) 34 (23.8)
More 145 (54.9) 62 (51.2) 83 (58.0)
Change in Using Drugs
Less 73 (25.8) 38 (28.4) 35(23.5) 2.25,0.324
Same 79 (27.9) 32 (23.9) 47 (31.5)
More 131 (46.3) 64 (47.8) 67 (45.0)
Used Drugs with Others
Less 112 (41.6) 54 (43.6) 58 (40.0) 0.41,0.814
Same 127 (47.2) 56 (45.2) 71 (48.9)
More 30 (11.2) 14 (11.3) 16 (11.0)
Drug Treatment in the Past Month
Any Treatment 147 (50.9) 62 (45.6) 85 (55.6) 2.86, 0.091
MOUD Treatment 124 (43.5) 56 (41.2) 68 (45.6) 0.58, 0.448

Table 2 Multivariable Logistic Regression Results for HIV Testing
among PWID in the past 6 months

Adjusted p 95% CI
Odds Ratio

Sociodemographic Characteristics
Race

Non-Hispanic White Reference -- --

Racial/Ethnic Minority 0.94 0.889 0.42,2.13
Education

<High school Reference -- --

High school or equivalent 1.11 0.753 0.57,2.16

Some college or more 2.32 0.004 1.32,4.10
Hunger 2.08 0.009 1.20,3.60
Injection Drug Use
Cocaine 0.51 0.104 0.23,1.15
Methamphetamine 2.04 0.036 1.05,3.97
Fentanyl 0.99 0.984 0.51,1.95
Past Month Drug Treatment 1.49 0.203 0.81,2.74
Urbanicity

Large Metropolitan Reference -- --

Small Metropolitan 1.06 0.895 0.47,2.37

Non-Metropolitan 0.33 0.027 0.13,0.88

Rural communities may also be characterized by substan-
tial sociopolitical barriers that obstruct the implementation
of low-threshold and evidence-based response strategies
for mitigating the consequences of injection drug use [7,
36-38]. Additionally, rural PWID may reside in locations
distal to HIV testing sites and experience transportation bar-
riers. Rural communities throughout the US should invest
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in comprehensive HIV prevention services as doing so may
carry substantial public health and economic benefits.

Similar to existing research, we found that greater edu-
cational attainment was associated with increased odds of
recent HIV testing among PWID [39, 40]. It is plausible
that persons with greater education attainment also had
increased HIV risk perceptions and, as a result, were more
likely to seek HIV testing. This hypothesis is supported by
the literature; for example, educational attainment has been
shown to have an inverse relationship with several behav-
ioral risk factors for HIV acquisition (e.g., syringe sharing,
transactional sex) [41]. Future work should be conducted
to better understand how to tailor HIV prevention messag-
ing to PWID populations with varying levels of educational
attainment and underlying risk perceptions. Tailored HIV
prevention messaging, however, is unlikely to be suffi-
cient to mitigate risks for HIV acquisition unless structural
changes are also enacted to ensure PWID have consistent
and low-threshold access to the HIV prevention tools that
best fit their lives.

Nearly one-third of PWID in our sample reported expe-
riencing weekly hunger. This is a concerning statistic not
only because it demonstrates that many PWID do not have
sufficient access to a basic requirement for survival, but
also because food security plays an important role in HIV
prevention [42—44]. For example, research has shown that
there is an inverse relationship between food security and
syringe sharing among PWID [43]. Notably, we found that
experiencing weekly hunger was associated with greater
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odds of recent HIV testing among our sample of PWID.
One plausible explanation for this association is that many
venues that provide food access also offer HIV prevention
services, such as HIV testing. Another potential explanation
is that the COVID-19 pandemic may have led to diminished
food access, but not decreased access to HIV testing ser-
vices given that they may be offered at health and social ser-
vice providers that were deemed essential. This hypothesis
may be explored in subsequent research as food insecurity
peaked early in the pandemic, but then decreased substan-
tially; however, it is conceivable that PWID may have
sustained challenges for food access [45]. Looking ahead,
communities should explore implementing complementary
interventions that ensure PWID have sufficient access to
healthy foods and low-threshold HIV prevention services.

More than half of PWID in our sample reported recently
injecting heroin and heroin and fentanyl together, and more
than 40% reported injecting fentanyl and methamphet-
amine. Similar to existing research, these data suggest that
polysubstance injection drug use is common [33, 46—50]. In
adjusted analyses, we found that crystal methamphetamine
injection was associated with greater odds of recent HIV
testing. This finding, however, should be interpreted with
caution given that crystal methamphetamine injection is
likely one component of a much greater profile of substance
use and the combinations of substances used may vary in
the degree to which they are associated with HIV testing.
This idea is supported in the literature; for example, a 2020
study found that the prevalence of HIV risk behaviors and
engagement in HIV prevention strategies varied across pro-
files of injection drug use [33]. Future scientific inquiry is
warranted to better understand how to best meet the public
health needs of PWID populations with diverse and evolv-
ing profiles of injection drug use.

Our finding that non-metropolitan residence was associ-
ated with decreased odds of recent HIV testing builds on
research that documents diminished HIV testing engage-
ment among persons residing in rural areas by suggesting
these inequities continued into the modern era of COVID-
19 [51]. Data from 2005 suggest that past-year HIV testing
frequencies in urban areas were nearly double that of their
rural counterparts [51]. Related analyses similarly found
that HIV testing was more common in urban areas at the
national, regional, and state level [52]. Studies also indicate
that the stigmatization of substance use serves as a sub-
stantial impediment to accessing HIV prevention services
among rural populations of people who use drugs [23].
Given the persistence of geographical disparities in HIV
testing and volume of non-urban areas that are vulnerable to
IDU-associated HIV outbreaks, renewed efforts are needed
to ensure PWID have access to the myriad of HIV preven-
tion strategies that exist (e.g., home-based HIV tests, PrEP,

SSPs) [53]. These actions should be prioritized given that
compared to urban areas, rural residence has been shown to
be associated with delayed HIV diagnosis [54]. Rural resi-
dents are also more likely than their urban coutnerparts to
have AIDS at time of HIV diagnosis or within one year of
initial HIV diagnosis [55].

Our findings should be interpreted with consideration
for relevant limitations. First, our outcome focused on HIV
testing in the past six months rather than in the past year,
which current HIV testing guidelines suggest for persons at
increased risk [22]. Limiting our outcome to past six months
allowed us to explore recency of HIV testing during the early
months of the COVID-19 pandemic; however, our findings
cannot speak to compliance with current HIV testing rec-
ommendations. Another limitation is that we had limited
sample to explore different dimensions of geographic envi-
ronment. More nuanced geographical analyses may have
been possible with a larger sample. Additionally, our data
have a degree of sampling bias given that we recruited per-
sons from a limited number of substance use disorder treat-
ment facilities and harm reduction providers that spanned
nine states and the District of Columbia. Our findings may
not be reflective of more geographically diverse PWID, nor
the experiences of PWID who do not access substance use
disorder treatment or harm reduction services. Data were
also collected over several months in the early stages of the
COVID-19 pandemic; during this time, mitigation strate-
gies rapidly evolved and their implementation may have
been inconsistent across communities. As a result, our data
may reflect inconsistent exposure to and engagement in
COVID-19 mitigation strategies. These limitations notwith-
standing, our analyses make a meaningful contribution to
the literature by examining factors associated with HIV test-
ing among a geographically diverse sample of PWID during
the early months of the COVID-19 pandemic.

This study documents that geographical HIV testing dis-
parities exist among PWID and that several individual-level
factors are associated with recent HIV testing. The COVID-
19 pandemic affected every aspect of society, including the
delivery of HIV prevention services. This study adds to
the HIV prevention literature by demonstrating that HIV
testing disparities persisted during the early months of the
pandemic. During times of interrelated crises, communi-
ties should work to ensure essential services, including HIV
testing, are preserved. Increasing access to low-threshold
HIV testing services among PWID is a public health prior-
ity given that diagnosing HIV is one of the first steps of
interrupting disease transmission cycles.
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